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FIGURE 2A 
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FIGURE 2B 
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FIGURE 3 



Model Temperature at Time 0 
(i.e., pop-out) 
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FIGURE 4 
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FIGURE 5 



z: 



-173 



C 



169 



PULL RATE 




CORRECTION 


SET POINT 




FACTOR 









73 



MEMORY 



175 



CALCULATED 
MODIFIED SET 
POINT 



CALCULATED 
COOLING RATE 



165 



SET POINT 
ADJUST 





7/9 



FIGURE 6A 



Crystal Temperature and Pullout Seedlift 
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FIGURE 6B 



Crystal Temperature and Pullout Seedlift 
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FIGURE 7 



GENERATE TEMPERATURE PROFILE OF CRYSTAL SURFACE AT POP-OUT 



DETERMINE A TEMPERATURE AT A PARTICULAR LOCATION ALONG THE 
CRYSTAL SURFACE FROM THE TEMPERATURE PROFILE 



MEASURE THE TEMPERATURE AT THE SAME PARTICULAR LOCATION 
ALONG THE CRYSTAL SURFACE AFTER THE CRYSTAL HAS BEEN LIFTED A 

DISTANCE D 



CALCULATE A COOLING RATE C R OF THE CRYSTAL AS A FUNCTION OF THE 
DETERMINED TEMPERATURE, THE MEASURED TEMPERATURE, AND THE 
TIME REQUIRED FOR THE CRYSTAL TO BE LIFTED THE DISTANCE D 
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